Objective: To compare the presence of Mycoplasma spp. in pharyngeal swabs of patients with asthma, allergic rhinitis and controls, also to compare the reactivity to allergens in the three groups. Material and Methods: Throat swabs of 120 patients with asthma, 211 allergic rhinitis patients and 171 healthy persons were cultured in E media. Positive cultures were identified by PCR. Susceptibility of patients positive for isolation of Mycoplasma spp. to indoor, forest and undergrowth allergens were determined. Results: Mycoplasma spp. was isolated in 26.6% of samples from asthmatic patients, 36% in patients with allergic rhinitis and 2.9% in the group of healthy persons. Positive patients for Mycoplasma with asthma and allergic rhinitis showed susceptibility tomite, grass and thunder mainly. Conclusion: There is a higher incidence of Mycoplasma spp. in asthmatic and allergic rhinitis patients than healthy persons. Only patients with asthma or allergic rhinitis showed reactivity to environmental allergens.
Introduction
Asthma is a syndrome characterized by bronchoconstriction, smooth muscle contraction, mucous hypersecretion and local swelling of the respiratory tract [1] [2] . The swelling may be induced or exacerbated by microorganisms and allergens. Clinical asthmatic exacerbations have been associated with bacterial and viral respiratory tract infections [3] .
The concept that asthma is associated with differences in the composition of this microbiome is now accepted; what is not clear is whether the differences in microbial community composition themselves mediate pathologic changes in the airways or whether they reflect differences in systemic immune function [4] . Mycoplasmas are common agents of respiratory tract infections. An infection with M. pneumonia may precede the onset of asthma or exacerbate asthma symptoms. Chronic infection with M. pneumonia has been suspected to play a part in some patients with asthma. The role of immunoglobulin E-related hypersensitivity and induction of T helper type 2 immune response leading to inflammatory response in M. pneumoniae-infected patients with asthma have also been proposed [5] . Mycoplasma fermentans has also been found in the respiratory tract of asthmatic patients [6] .
Objective
The purpose of this study was to compare the presence of Mycoplasma spp. in pharyngeal swabs of patients with asthma, allergic rhinitis and controls, also to compare the reactivity to allergens in the three groups.
Materials and Methods

Patients and Controls
First, One hundred and twenty wheezing asthmatic patients who came to the Allergy Service of the Puebla University Hospital were included in the study. Asthma was diagnosed if there was hyperreactivity of the bronchi manifested by an improvement in airway obstruction of 15% to 20% after administration of an inhaled adrenergic agent. A throat swab was taken from each patient when wheezing was observed in order to isolate mycoplasmas. Two hundred and eleven patients with allergic rhinitis who came to the Allergy Service of the Puebla University Hospital were included in the study. Allergic rhinitis was diagnosed by the allergist doctor. All patients with allergic rhinitis did not have asthma. A throat swab was taken during the acute phase of the allergic rhinitis. The study was performed from November 2011 to December 2013. All patients and controls signed an informed consent form and the protocol was approved by the Ethics Committee of the Puebla University Hospital. Patients and controls lived in the State of Puebla, Mexico and are demographically considered as mestizos.
One hundred and seventy one healthy relatives of the patients were considered as controls, a throat swab was taken in order to isolate mycoplasmas.
Detection of Mycoplasmas
Throat swabs were put in Eaton media (E media) with penicillin and incubated at 37˚C for 30 days or until phenol red indicator changed color. Throat swabs were reported as negative when they failed to change color of the pH indicator after 30 days of incubation. As soon as the color changed, broth cultures were seeded on E agar plates and PCR were performed in order to detect mycoplasmas. DNA was obtained from positive cultures.
A Polymerase Chain Reaction (PCR) test was used to confirm the presence of mycoplasmas in blood. The oligonucleotide primers used for PCR detection were a) AR1: 5' ATG RGG RTG CGG CGT ATT AG 3' y; b) AR2: 5' CKG CTG GCA CAT AGT TAG CCRT 3', (where K represents a mixture of nucleotides G_T and R contains A-G), which amplified a 301-nucleotide specific gene sequence that exist in the genome of 30 mycoplasma species [7] . Before we used this PCR based test to detect Mycoplasma, we confirmed the specificity of these primers.
The reaction mixture contained 50 mM KCl, 1.5 mM MgCl 2 , 10 mM Tris-HCL (pH 8.3), 0.2 mM of each deoxynucleotide triphosphate, 6 μM of each primer and 1 unit of AmpliTaq ® (Perkin Elmer Cetus, Emerville, CA.) in a total volume of 50 μl. The sample to be analyzed (5 μl) was always added last. A diluted lysate of M. fermentans PG-18 corresponding to 100 CCU and sterile water were used as positive and negative controls respectively. The amplification involved 40 cycles, each consisted of denaturation at 95˚C for 25 s, primers annealing at 60˚C for 60 s and extension at 72˚C for 60 s. The amplified products were analyzed by electrophoresis in 2% agarose gels and visualized by UV light after Ethidium bromide staining.
Sensitivity to Allergens
Skin tests to determine sensitivity to allergens (Prick test) were performed to patients positive for Mycoplasma spp.
Three types of allergens were tested: indoor allergens (mites, cockroaches, dog and cat hair), forest allergens (eucalyptus, pine, oak, pepper tree, willow, Alamo and thunder tree) and undergrowth allergens (sunflower, neat's tongue, pasture, thistle and epazote).
Results
Skin Fifty four male asthmatic patients and sixty six female asthmatic patients were tested in order to detect Mycoplasma spp. Ninety three male patients and one hundred and eighteen female patients with allergic rhinitis were included in this study. Seventy males and one hundred and one females without signs and symptom of asthma or allergic rhinitis were considered as controls. Mycoplasma spp. was detected in 26.6% of asthmatic patients, in 36% of patients who suffered allergic rhinitis and in 2.9% of controls. There was not statistical difference (X 2 p > 0.05) in the percentage of isolation of mycoplasmas in females and males in asthmatic patients, patients with allergic rhinitis or controls. (Figures 1-3 Resolution of figures was increased to 300 pixels.) There was statistical difference in the percentage of isolation of mycoplasmas between patients with allergic rhinitis and controls (Kruskal Wallis test p < 0.05). There was not statistical difference in the percentage of isolation of mycoplasmas between asthmatic patients and patients with allergic rhinitis (Kruskal Wallis test p > 0.05).
The sensitivity to allergens was determined in patients and controls positive for Mycoplasma spp. The results showed that asthmatic patients were more reactive to mites and cockroaches (indoor allergens), to pepper tree and thunder tree (forest allergens) and pasture and neat's tongue (undergrowth allergens). Patients with allergic rhinitis were more sensitive to mites (indoor allergens), Alamo tree, thunder and eucalyptus tree (forest allergens) and pasture and thistle tree (undergrowth allergens). Controls were negative to allergens tested.
Discussion
Microorganism and allergens play an important role in the pathogenesis of asthma because they induce an inflammatory response. Exacerbations of asthma are primarily caused by viral and atypical bacterial infections. Rhinoviruses are the most common viruses detected after an asthma exacerbation. Atypical bacterial infections from Mycoplasma and Chlamydia have also been linked to chronic asthma and potential asthma exacerbations [8] [9]. Mycoplasmas have been associated with chronic infectious diseases in several animal species including man [10] . Mycoplasmas are able to stimulate as well as suppress lymphocytes in a non-specific polyclonal manner. Mycoplasmas and mycoplasma-derived cell components modulate the activities of monocytes, macrophages and NK cells and trigger the production of a wide variety of upregulating and downregulating cytokines [10] . Over 20 Mycoplasma spp. have been shown to induce the production of proinflammatory cytokines tumor necrosis factor, interleukin 1 (IL 1), and IL6, chemokines such as IL8, monocyte chemoattractant protein 1, macrophage inflammatory protein 1, granulocyte monocyte colony stimulating factors as well as prostaglandins and nitric oxide [11] .
These abilities shown by mycoplasmas support the possible role of these microorganisms in asthma. There are evidences that suggest the role of Mycoplasma pneumoniae in asthma exacerbation and possibly as a factor in the pathogenesis of asthma [12] - [15] .
Mycoplasma fermentans has been detected in the respiratory tract of asthmatic patients [6] so we decided to search for Mycoplasma spp. in this study. Our results showed that Mycoplasma spp. was isolated in 26.6% of samples from asthmatic patients and 2.9% in the group of healthy persons. These results are according to other studies about the role of mycoplasmas in asthma, although the exact contribution to asthma development and or persistence remains to be determined. Evidence from human studies links both Mycoplasma pneumoniae and Chlamydophila pneumoniae to new onset wheezing, exacerbations of prevalent asthma and long term decrements in lung function, suggesting that the organisms can play an important role in the natural history of asthma. Animal models of acute and chronic infections with the bacteria indicate that they have the ability to modulate allergic sensitization and pulmonary physiologic and immune response to allergen challenge [16] . Allergic sensitization and respiratory symptoms on exposure to allergen form an integral part of the clinical spectrum of asthma in many children and adults. This is a reason why we determine the sensitivity to allergens in this study.
Rhinitis is broadly defined as inflammation of the nasal mucosa. It is a common disorder that affects up to 40% of the population. Allergic rhinitis is the most common type of chronic rhinitis, affecting 10% to 20% of the population, and evidence suggests that the prevalence of the disorder is increasing. Severe allergic rhinitis has been associated with significant impairments in quality of life, sleep and work performance [17] . In this study we found that 36% of patients with allergic rhinitis were positive for Mycoplasma spp. The results suggest that mycoplasma colonization may be favored in patients with allergic rhinitis.
Allergens play an important role in the development of asthma and allergic rhinitis. Some studies have shown that the majority of the skin prick test positive patients are less than 10 years old [18] . Rhinitis was the most common symptom in positive skin prick test persons whether associated or not with asthma and or conjunctivitis [19] . The main contribution of this study is that Mycoplasma spp. is frequently isolated in patients with allergic rhinitis without asthma.
Since this study was done with Mexican population, it is important to perform more studies in different demographic populations in order to determine the role of mycoplasmas in asthma and allergic rhinitis.
